Asphyxia secondary to airway obstruction has numerous underlying causes, both acute and chronic. Causes of chronic airway obstruction, such as neoplasms and tracheal scarring, are often clinically apparent well prior to asphyxia. Causes of acute airway obstruction may not be as obvious to clinicians or investigators. These include infections, anaphylactic reactions, status asthmaticus, inhalational injuries, and aspirations, which may result in acute obstruction and sudden death.
A sphyxia secondary to airway obstruction can occur in both chronic and acute forms. Causes of chronic airway obstruction are often clinically apparent well prior to the appearance of asphyxia. These include emphysema, pulmonary fibrosis, and laryngotracheal scarring and stenosis. 1 Tumors of the larynx, trachea, or mediastinal organs may also eventually impinge upon the airway and lead to chronic asphyxia. These include carcinomas, polyps, fibrolipomas, and metastatic tumors.
Acute forms of asphyxia due to airway obstruction represent more diverse entities which are often initially less apparent to clinicians. Infectious causes include acute epiglottitis, most commonly caused by Haemophilus influenzae type B in children and by various strains of Staphylococcus or Streptococcus in adults. 2 Other respiratory infections, such as croup and diphtheria, are less common causes of acute airway compromise. Sudden deaths due to laryngeal cysts (congenital or acquired), papillomas, and esophageal fibrolipomas (esophageal fibrovascular tumors) may also cause asphyxia and sudden death. 3 Undiagnosed laryngotracheal or mediastinal neoplasms may first present with asphyxia, depending on their size and/or proximity to the airway. Status asthmaticus and anaphylactic reactions can cause acute airway obstruction. Asthma victims have hyperinflated lungs and exhibit extensive airway mucus plugging. 4, 5 In anaphylaxis, bronchospasm and laryngeal edema are common features of acute airway compromise. Hypotension, cardiac arrhythmias, urticaria, flushing, and angioedema may also be seen. Foreign-body aspiration is also a cause of acute asphyxia. In adults, risk factors include old age, altered consciousness due to alcohol and/or drugs, poor dentition, and parkinsonism; 54% of patients in one study investigating aspiration had impaired function of their normal airway protective mechanisms due to alcohol/sedatives, loss of consciousness due to trauma, or a primary neurologic disorder. 6 In children, risk can be related to repeated placement of small objects into the mouth, such as coins, buttons, balloons, hot dogs, and peanuts. Inhalation of a noxious substance, be it thermal or chemical, can damage both the airways and/or lung parenchyma and cause tissue edema/swelling, progressing to full airway obstruction over a period of hours. The accurate classification of asphyxia requires an awareness of the various differential diagnoses. Some are identified by gross examination and confirmed histologically. Others are more subtle and require special ancillary studies. States of hypercoagulability are known for predisposing a patient to intravascular thrombosis. Endotracheal and endobronchial obstruction by such thrombi can also occur and must be recognized at the time of autopsy. 
CASE REPORTS

Case 1
A 43-year-old female had a stage III, poorly differentiated infiltrating ductal carcinoma of the breast metastatic to the lymph nodes. She was neutropenic secondary to chemotherapy and developed an upper respiratory infection, hypotension, and fever. Blood cultures were negative. She was intubated to improve poor respiratory function characterized by arterial blood gases, indicating respiratory acidosis. A bronchoalveolar lavage was consistent with alveolar hemorrhage; no organisms were identified. Her hypoxemia worsened and she became hypotensive. Disseminated intravascular coagulopathy was suspected clinically, and she was transfused blood products. Twelve days after intubation, blood and a "blood clot" were found in her endotracheal tube, which prompted replacement of the endotracheal tube. She subsequently became comatose and life support was withdrawn.
At autopsy, a large, red-gray thrombus was in the trachea and extended into the right bronchus. The lungs were heavy (1450 g and 1150 g), and the lower pulmonary lobes were congested. Also present were cardiomegaly (450 g), hepatomegaly (2190 g), splenomegaly (400 g), and ascites (425 mL).
Histologic examination of the tracheobronchial obstruction revealed premortem thrombus formation. The thrombus was composed of pale layers of platelets and fibrin and some mucus alternating with darker layers composed primarily of red blood cells. Fibrin thrombi were also seen in the smaller pulmonary vessels. Pulmonary changes of acute respiratory distress syndrome with numerous hyaline membranes and fibrin deposition were present. Red blood cells were in the alveolar spaces. The cause of death was acute respiratory distress syndrome with tracheobronchial thrombus.
Case 2
The 78-year-old had metastatic adenocarcinoma of unknown primary and a recent decline in mental status, for which she was hospitalized. She developed rhonchi, fever, and congestive heart failure. A chest x-ray showed infiltrates and pleural effusions. Her pulmonary function declined, and she required intubation. On the 10th day of intubation, she developed sudden respiratory distress with decreased breath sounds and oxygen saturation. An airway obstruction was suspected, and blood was noted in the endotracheal tube. Attempts to relieve the obstruction were unsuccessful, and she died.
At autopsy, a large, red-gray thrombus obstructed the lower trachea and extended into the left and right mainstem bronchi (Fig. 1 ). Further dissection showed extension into the major bronchi of all lobes bilaterally. The parenchyma of the right lower, left upper, and left lower lobes was hemorrhagic and congested. Bilateral serosanguineous pleural effusions (300 mL right, 500 mL left) were present. Other findings included cardiomegaly (450 g), hepatomegaly (2100 g), and splenomegaly (480 g) with splenic congestion and anasarca.
Histologic examination of the thrombus showed pale layers of fibrin and platelets alternating with darker layers composed of red blood cells (Fig. 2) . Examination of vertebrae and liver revealed a poorly differentiated adenocarcinoma. No primary tumor was identified. The cause of death was asphyxia secondary to airway obstruction by thrombus.
DISCUSSION
A relatively rare form of airway obstruction is filling of the tracheobronchial tree by mucus, fibrin, and blood, resulting in the formation of a large bronchial cast. [7] [8] [9] The first reported case of endobronchial obstruction by such a blood "clot" was reported in 1929. 14, 15 Since then, some case reports have noted instances of endobronchial blood clots acting in a ball-valve fashion, allowing inspiration with great effort but not permitting expiration, resulting in a 1-way airflow and lung hyperinflation. 10 -12 A case of endobronchial thrombus formation has also been reported as a previously unknown potential complication of extracorporeal membrane oxygenation. 13 In 1999, Arney et al 14 reviewed 36 reported cases of airway obstruction due to endobronchial hemorrhage and thrombosis. Their review reports of both mobile and fixed thrombi. Their review shows that endobronchial clot formation has been seen as a complication of mitral stenosis, 
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The American Journal of Forensic Medicine and Pathology • Volume 26, Number 4, December 2005 bronchiectasis, tuberculosis, pulmonary infarction, sarcoidosis, bronchial tumors, pulmonary arteriovenous malformations, thoracic trauma, and mucosal damage from various pulmonary procedures such as bronchoalveolar lavage, bronchoscopy/transbronchial biopsy, tracheostomy placement, and suction catheter manipulation. Our cases involve adenocarcinomas, a poorly differentiated infiltrating ductal carcinoma of the breast, and a poorly differentiated adenocarcinoma of unknown primary. Carcinomas, especially adenocarcinomas, are a known risk factor for acquired hypercoagulable states. 16 If witnessed by clinicians, bronchial obstruction due to a thrombus appears clinically similar to other forms of airway obstruction. Typical signs of airway compromise include markedly increased airway pressures and inadequate gas exchange, as evidenced by hypercarbia and hypoxia. 11, 12, 14 Physical examination signs of atelectasis, such as decreased vocal fremitus, flatness to percussion, and diminished chest wall motion, may be present. 14 Radiologic evidence of atelectasis can be seen. 11 Treatment has usually been attempted removal of the obstruction via bronchoscopy. Recently, topical thrombolysis via the airway has been used with success. 11 Despite the obstruction being caused by a thrombus, one feature which may be absent from the clinical history or from a scene is hemoptysis. Arney et al 14 noted in their review that 30% of the cases reported in the literature had no prior history or evidence of hemoptysis; these cases were most commonly associated with prolonged mechanical ventilation or tracheostomy placement, which possibly controlled the extent of airway bleeding. Similarly, the 2 current cases each had blood within the endotracheal tube associated with prolonged intubation, 10 and 12 days.
CONCLUSION
Airway obstruction due to tracheobronchial thrombus formation is a curious entity. Most thrombosis in the respiratory system is within the pulmonary artery/pulmonary arterial circulation. Both vascular and airway thrombosis present with respiratory compromise; however, treatment and outcomes differ. Careful dissection at autopsy can demonstrate the obstruction and aid clinicians and investigators in understanding the perimortem presentation. Adequate history may elicit risk factors for this unusual cause of sudden death and aid in its prevention.
